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Abstract of JP2003022950 

PROBLEM TO BE SOLVED: To provide a debris 
remover for removing debris while ensuring a 
good utilization efficiency of EUV light, and an 
aligner comprising it. 

SOLUTION: The debris remover for preventing 
debris generated at the X-ray emitting point of an 
X-ray light source from reaching the optical 
system by generating plasma comprises an 
adsorbing section having a plane extending in 
parallel or substantially parallel with the optical 
axis of the optical system and adsorbing the 
debris, and a section for rotating the adsorption 
plane at the adsorbing section about an axis 
passing through the light emitting point. 
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iZlHlfejt^co ( r ad/s e c ) -C'lHlilg^-li:, ^vc 
= 10 0 (m/sec) C0x7'!;*»'I^T#^J:atC. 
vc= 1 OOSndw/ {2a-) (^mSkHi^^'th'ff 

STfTiB^JbSS-aSWilll 0 tcIlIlc§-«:S HSfegPi: * 

[ if 3 3 Birieis«a«i , -r r u ^«Jbfe:^r6i<0:^$ 

d (m)On^S:<J0:7^^*»<c>^0- 
B!^ialIIKaJ(i. friB7 ^ y^mmmw^*)\zmim.m6y 

(rad/sec) -CHIfe^^-fr. 
jfiKv c = 10 0 (m/sec) 'J 3&i|M^*T'^ h 

iaiC, vc = 100Sndtu/'(2w) <OM^**fi!cSl: 

d (m) (7)ntJC«07-f y^^^^O. 

(rad/sec) T'HIte^-ti:. 
miiy-'yVCO^^m^ivm (m/sec) fc-T^i;. 
<nda)/(2;rvm) } ^ 1 /2<7)MfI*^'fiJ(A-r-l>fl 

mmt^^bm±tiTyom^imx'h'^x. 
ms^yts^bmiim^^b(Dmx\ mmm^<of!&mm 

^'P't^bLtzmtmmUcO^l^^ro ^ ^WiS^'P't^b 

So . m^m±x(7)mimi^(7)'i>j^bmimtA^m 

b mm^mb co^r-r (0^<*<;r/ 
2 ) . H!(!e®*SP<07 -f ycr,^^ n . n1ifc<07 -f 
ig3^i^&BSSi . llIlK«ii:5tett*»'-ScL7t:i:g=<7)fiJffl 



S&4s*« 1 0 0 J: d ti^^Lf^i^fOii^^i E 

(%) , fcLJtttOT^^^SrjUfe-rrryi^sii 

50 =7r ( r, 2 -ro 2 ) 

51 = (n/2) (rj -To ) ds i n<^ 
E= ( 1-Si /So ) * 100 • 

E^50 

0^<^^arcsin (tc (r^ +ro )/(nd) ) 

[11*^6 3 iffiBia3ta5{±xryii«sat^i6i<^$d 

(rad/sec) TUlft^lt. 

atSvc = 100 (m/s e c ) cOt*^ y 3&«I^Tti S 
J;ai3. vc = 100gnd«/(2w) <7)Mf^**^ 

mifieiHi!igai{4. Bfiie7 -r y^tmy&m*)iziimmica 

( r e d/s e c ) rHIteS-fr, 
|?rlB7*:^y<7)^%aLSS:vm (m/sec) fc-T^i:, 
{ndo}/ (2jrvm) } ^ 1 /2<O0g^3&«BJbi:-r2.ft 

5 iett^7)ffr y i^*^B. 

iixm^mm-tm^m i7b^7 coo h\^-mi)^md. 
m<7)^^bt:^'thmBmm.. 
[ff*3a 9 3 mm ijbmaeoo v >-m*»-3Sie« 
oHSBH^Ki: , m&^^i^-y^WLimi*^izmm-htm 

^^mb^^^hm^mm. 

«icoB^j^gsr*L. tim'7x^'immm=mmLx 
im^m 1 1 3 smm ijbmioc^d -h^^ttL^j^m 

Wm^ff y I^JIH t , l(riBXilil^}!g;{)iSMtc:;«f;^ Sr 

Xig3Kj®«:^^7^r yi^iist 
[ff*« 1 2 3 1 TbS 1 0 ^K^-ffx-is^^ 

iim\^xTvX'?-^^^^^xxm:mL'^^hxmt 
m.'k^-rh'fy'iw&^m.b-k^^h^mn, 
\mim. 1 3 3 if^Ji 1 Tbs 1 2<7)a ^v^-ffL*>-3a 

nb. 

[if*jai43 ff^JliT^Si 3ieii<7)a*>v^-m*> 
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tOOOl] 
[0002] 

s-MJt-rs Jt*^oMWt ( 7 ^ -) :mt tx 
nm^m^m^'^tzm^'^^^mhiix i *\ 
ism^^x'^WT^ ?>M4^<o-^i±^mzm^^^yt<^^ 
mzitmu m0^m<^mnmzmtm-ti>::tib> 

to. i.nwm:^w^'^~y^^'^-thfdii^\,z:^m=yv 

riH (^:g36 5nm) . K r Fxdf v-s'I/— tf- 
(jS*2 4 8nin) . A r FX#i^VU-1f- 
9 3 nm) i:V^■^ J: o(3fflV^^>iiSS|3Bbi^«^«{b&« 

[00 0 3] ^mm^f^^t-mxzmm^xii 

zTo. iMmt:Tmi>j:d^^mizmm^mBy'<^- 
y^nmji<m%nif^f:i^iz. mi'mx^i>mizm^ 
tm^ 1 0 1 5 n mmm<^mmm9\-^ ( e u v 

[00 04] Evv^mttxii. M;c.{i\ i^-- tf-r 

^-y -/ hmzmB^m.(r>^vi^^u—f-^i:mmv. 

y</hfrtLT{i. ^SJfJK, ^VE§tt;«rX. mmtaiiifi 
V ^^r*«m< . a^lgCk H z 0 jg LJi^-C:aiK$n 

[00 0 51 u*»L. EuvitaicT)— :fr^«>s^— r 

^ma-^iitx-^-y-y h*^4,Euv3fcs-^-r s 

^^^t:,W^^flX\^h. 

[ 0 0 0 6 1 la 1 1 mm 1 2tct^(^)f-'7''j ^mm. 

5 0 0 &t^6 0 0 Sr— fiajSrS^-r, IsmtS^f J; o Ic^ -r 
rU^*^S5 0 OXtie 0 Oii. miEflES l 03?.{±6 
1 Ocomums 2 0X«6 2 0*«5l3lli€r«l«J-l.:?>f S ^ 

^^z^£ hXo i,zmmm& 5 7 oxti e 7 0 1 j: 0 nmm 

fan L^r-rJ'- 5 4 0X{i6 4 0 J: 0 7 h 5 3 ox 
{i6 3 0Sr:frtt:ilHK<*:5 1 0XJ46 1 OSrHllK^-li: 



T > ^VV:^ V—^- 5 5 0X« 6 5 0 $• -y h 5 6 
0X{i6 6 0{:^TTEUV3t5 8bXti6 8 0Sr^ 
^•ii-. 'x7'»J 5 9 0X{46 9 0i:EUV3t5 8 0X{46 
SOOjtEHSrfiJfflL-Cr'yi' 5 9 0X(46 9 O^ffljfc 
EUV3t5 8 0X{i6 8 0Jt'{t$-KOaj-rii:A«-C 

[0007] ttz. <kmm^^9^'m3 2 o 7 9 2-t 
^iS(cMs^$ixr \. u i^^a^s 1 3 t^s^f . 

|Bliat-5^-r J: a liex:^;P^- t'-JU 9 0 4 Sr 
^'>y h$f9 0 2{;Srr7:^'79 0 6 $:ll^$Hi:fc<I i; 

«i-iTSiBtge«9 0 sm/wemf-mLwa9 1 o t i o 

9 1 2^m^^m^£W^9 1 6 hWi9 1 4**4>^^-5r« 
gl5S:#^I.IRicf4-?fi£ic • PiihgPMg 1 8^. $19 14 . 

•&mm»^t LTg3«9 1 6 ^miK^-fr^ ^ t \.zx -^xm 
W&=i-i:^m9 1 ef,zn^^^ht\-^o^i}^m^^ix 

[0008] ^y^jff)^\tv—^-TvX-^-}3^<r>?h 

ti:h-r. mm<zx&mffy:^:^^^^Lx'sm^'th;Ltx' 

'j-^i.zm Lx i>^m<rMmb $ itr ^ . 

[0009] 

/c. m^m.izi5\,^x . :^)V-y'-/h\im^^m<7y~-> 
ntf=5:^>=3:v\ -eci-C', EUV3t2r^S&^J: <fijffl-ri.;t 
ym.mz±% < L^^V^^^*i*>S . L*-L>-r y rJ':^ 

m^&w.h^tiibi.zhhnimmr^-^ia^ti^h^. uxo 

^ ^ -e aXir § i: E U V3fe*i7 i,z\mL^ti 
& ; t J: 'S.j^3&«::*:# v>±tc^»WlC7 >f }\y^<ry^ 

[ 0 0 1 0 ] -e^T. 2|s:^BJ{4. ^iT^xrU^^i:^ 
»^:E U V^c7)*iJffl^^$-Mit-ri> ^ t *^'-C# -I) =fy U 

[00 11] 
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^OtClHjlKjtSa) ( r ad/s e c ) t'llIlK^-l^. 3$S 
vc=100 (m/sec) <0-frU*i|^T^^ J: 3 
\,Z. vc = 100^nd<a/(2;r) <7)^^^*<^fcfc-r 

a$ixT V ^^O-C'E U V3K$-ii^ ^ i: < ^Offl^^Sr 
2:P^-r2:#^vc = 10 0 (m/s e c ) JSlT<^x 
[0012] *^B§OS!l<0-{BI®t trcOxT'UI^^^ 

mi^tii>mnz^^i, L< {i{5{a'Tfif'5:Miexr y S: 

mKnz\sim^-^6mm&ti:^^t. iyt^^^yjm^ 
fm^m-iziiixii^ ^mmt:mm^t:>wm^ixh^iiZ 

ii:^r<xry$:ia«-r^ii:3!)^-C'#«., ij5«H 

[00131 Bfriaia«a5{4. y'i^')mi^-)j\^<ry^^ d 

(m) con*5c07-f y*^4.=5rO. mfieislilSgpJi, mTie^ 
<r >'$rflrle3\5Wif 0 CHIfeaScx) ( r a d/s e c ) t- 
|Hll6$-fr. j&Svc = l 00 (m/s e c ) <Oxry** 
I^T#SJ:3tC, vc = 100^nd6)/(2w)<0 

mmti^^-th , c oM«j^^)W>:-ri: # . ^ v c = 

10 0 (m/s e c ) JiiTOxT'y ^^^iCl^-TSCl 

[0014] mm^mi. y'y'j%m.^-ni^<r>^^ a 
(m) iOn^5c«o:7-f mm^mi. muy 

-r ^SrBtne^tWlJg OtcElfejI^Kco ( r a d/s e c ) T' 
«!nax7yc7)Ti^ilJK^vm (m/s e c ) 
t-Tht. {ndco/ {2nyfm) \ ^l/2<mmifi 

0%iJt±t^|.. 

[0015] *l&BJcOSiJc7)-{i|®i: LTOf'r y 1^*^ 

m^xm<7imtM.x%^ Ltzi'y y t^^^mzmm-t^ 



t\ mimmu<^m.mmi:mm 0 tciuK $-^i> mgaj t 
Sr^L. HiriS©«gi50xry^Sc3K:Srii6jo^$$-d, lu 
l5IS«gf4^-^^D4:L:^CHtrEllieffl5<7)^S-ro . 0SEii!i 

iu^m.mtms.^mmtcoKc^mmn t:<f> ( 0 ^ 0 < 

[0016] So =3r (ri 2 -tq 2 ) 
Si = (n/2) (ri-ro)dsin^ 
E= ( 1-Si /So ) * 1 00 
E^50 

OS0^arcsin (tt (rj + ro)/(nd) ) 

ii^t>h'rr')mi:4m.i.zxixi,f. mMm^%mi)^(:>m^ 
^ixh^^zw-'^i, L < mn^^mztimLxx^h :l t 

3fcSri6&C:i:55:<-fyy$:(S3if-r^ii:*«T#, IK 

±M<Dmm:^:mfc'tt^y'rv^^±izm^'t 

[0017] 2|s:^BB<^J?'J<0{fflBi: LT<7)BgHB^B{±. 

T . y i^iia t , Hinexr y i^ns^ig^tiiris 

tiii. -rr y ^^at; j: o y tis ^ t -c 
s y-izy'rviimm-t^co^mf. mm^<^msim^ 

[0018] :$^wMco^n<r>mmt vxc^m^mi. 

y-'rvm^mw^mf^ztx^^^x'^^LfzT' 
yu^^^mizm^-t^zbi^x^, myt^y-(7)^ 
mco&T^^m^zmm^h <r t t/^x-^ h, t.ti. mmm 

ii^m^c^^m^z^nii L<\mXS^^\.Z^j:'yX\.^h z. 

t x'i&trm h-tiizrr y -It ^ i: >6<t# i. . 
[0019] i^wm^^zm(r)mmh ltcox/n'-t xm 
it:6-j£j±. ±M<7ymmm.^:m\^xmmL>^m^^me 

tzmMcoy'xi-^x^:^dxy' yyt^^-t^, ±^cr>m 

msmi. ^m&i/mm^m^xihtTyu x^mzi, 

^(rmtiii^R^, iJt, i)>i}>i>^^U xii^ lsi^^v 

LSl^t'C0^^i^i'^yy'. CCD, LCD, ^-bV 
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10 0 2 0] *:^B3oM=3rl. mxii-^<Dij^(r>'i^mii. 
[0021] 

ofi^ijs^w^f-'^u i^^g 1 0 0 t:m\^fzm^s i o 
iz-:>\,^xmm-ri> , ^mi,zi5\,^xm-<^mm^ 

^mmx'$)6. m^mi oitm^t LXEuvyt 

mUt. 3. 4nm) ^fflV^T, Xf^/T ■ T 

[0 0 2 2] 01 H^ai 0{i. EU 

vy(M8 0 0. "frv m^mm i o o . mm^m s i 

0. KI'MU'^:7;U820. T^-f^i^h3t^i^83 

0. iSj^3t^^8 4 0. l'f-^;l^;^x->''8 24, ^x. 
yNX-f-i^'8 5 4 ^*L. H^.HJ3t^^8 1 0*»ii>'>a:>'N 
Xx— >'8 5 4 S TSrE^g^^S 6 0 tlRS^t" I. . 

[0023] 2|s||Jfe?gffic7)E Uvm^a 0 0{i, 

v3tM8 0 0 itm^^^S 6 0'l3{:S*^iX7'c:5'-y >/ h 
«*^a8 0 2(C±^Tfit*S$^l?t:^-y'>y hW8 0 3 
tciS3iiKO>'NVPXl'-if-^S-y>VWA^-1f-8 0 4*^ 
<9lfeMSt':xX8 0 5S::frLTH8i*L, i«jac?)7*9X-78 
0 6$r^$-ti-. Zti^^i^mm^tlh. }fe;Sl3nm^ 
^<7)EUV3KSrfiJffl-ri.t>«0-C?>-S., ^'-^r'.y h^t80 

Xv-'x -y f#0^-:>-'y h^js&^aS 0 2tCi: OKS^ 
S(^8 6 0(c«t&$iiS. i!t*f$ix^EUV3Ki7)^fe>3i 
^2:S<-ri)/::i6tii:>'NVUX^-1?'-8 0 4cO^0jgL 
M«Ja:{i:^<.^^r**^<. iiSSfckHzOi^OigLiajSSfc 

1. o c^i{4msw§ff+8 6 0 izm^-ti.fzmmmmiz:ffx 
^tkiiiL. mz^vuxm&^muLtS(.mt:m:iLmiSL 

£7)r^Xv8 0 6 2rfl*$-»*-. ZtLt^i^mi^ili,mt 

im^l 3nmS]^OEUV3tS:fM-r^tcOT'^>^, 
[00 24] M0H3t^J^8 1 0{iEUV3tSrejf LT^ 

S , ) 8 2 0 trmmth . 3|5^S(0gST'Ji. !SBB5^i^i!^ 
8 1 0{±, |glB^3 57-8 1 2. 8 165.t;f8 1 

•fSl 7i:S:*-r-g>, ^1 5 5-81 2liTyX~780 

izm^(r)mnm.T^mt?>^m^n'oXi^h, ttz. m. 

m^^8 1 0<r>Ui-if}V8 2 0 i:^«5^{4SUi:l/^ 
^'/P8 2 0®T-R§HJ§tl.^fSl>S2rRjail«l=IS^-S:t*b 

[00251 ff^mimm. 1 0 0{i^^i:3te^^^tO 

^tciaas fLT ^ 5. . H 2 tc . H 1 ts^-rsi3^^s i o 



^zmm^mp. i^-'f-7-7X-73ti®8 0 4az/Tru 
iM?5&^ai oo<o^iJj^fi?|J^^i^. 02 (a) {ixrui^ 

*§ia 100 tOiEMIl-CS> 0 . Ill 2 ( b ) {4xr 'J 1^ 

jia 1,0 0 t%m8 0 0 t^RW't^'mmx'hh 

tiK m2 { b ) {:5^t-rr'JB*^Sl 0 0 {4. 112 

( a ) izm-tj^M^znii-^mmt txm^^tix\^^^. 

[0026] 02 tc^f if-7°7XV3tj!l8 0 4 
{4. ^-y>7h«fit*&yX;P2 6 0t:J:oTXe55ri:*<?) 
rJ'-i^'y M5f2 7 0S'%3tsS2 1 Olci^if&L. ^VUXU 
-if-8 0 4 yX8 0 5 Sr^TftT^ h$t 

2 7 0 l,zmi tXEU V3tS-^$-t*--S i: ('^ a U—f- 

r 5Xv:fr5s:Srfflv^s . e u vjt**^-r-s iigt|5|itt= 
4 1 u 2 3 0 ji-r r u i^na 1 0 .0 izJ: r>xm 

[0027] Tyum^mmi o oj4, E12 tcs^-ri a 

t:. lot. v-V^M 20i:. 1^<07 ^ 

>- 1 3 0 Sr*f , 7-< yi 30J4. ^^2 1 0 

Hicomi 59-8 1 2(CffiS-f--S.*^5 5-2 4 
0c7)ratcgeaSixl>. ^-:?-l 1 0(4*3^^5 7-2 4 
0<r>mtlZWiM^tl. i^-v7M2 0^yi:2 4 2iO« 
jl$-frTV^^. >?-LT, ^—f^-izJ:r)mmWoi (ra 
d/sec) fx^7hS-:n-Lr7^>'13 0S-[IIte-r 
I., 

[0 0 28] ^-^'-1 1 0{4. r^>v7M 2 0^:frL 
Xi^^yhl 2 0(c5XOWt^tLTV^^7-f :xl 3 0^ 
miK^-ti:^ . i^^r 7 M 2 0 (c{4^cO|Si— ?g4^c07 

y 1 3 05&*jRO#<ti?>iir*j 0 . 7 -f >' 1 3 0 ^Eiirr 

HltCi3{t-S.8 0 6l:ffi^i-|,^3fe)^[2 1 O^M^id 
ICiaa^iXTV-^S, cmtciO, i^-v7M 2 0i:31Sf|l| 

[0029] 7-fyi 3 0{4. 7'7"y2 3 0^©«t- 5 

i35«aj-C'S>i). 7 ^ 1 3 o{4. :^msmmizi3\,^x 

{4. WJ^^^^SrW^S 8tfe<^?Sl%«g3&s|?iaR|Ti^-v7 h 
1 2 0lC^(t^.ixTV>^, 7-r yi 3 014. 5Bb^2 1 

0Rv^mt/tA2 2 0 ^-i^^tzisimmm^xi&^^tix l 
to^^&^iMtti>j:oizT^hm'om^i}m< Lx$i 

7^>'l 30{4i^-v7M 20S'4"ll>i: LT. x-v 

yhl20<^th^lz-McoAm (45m) a^tzWO 
Hif^tiX\>^^, m2l>zi3\^Xl±. 7-f>l 3 0{48fji: 

BMLxh^tiK y ^ y 1 3 ocomkiim^L^\'\ t 
tzy^yi 3 0ffym^i>mmizmi^^ti^^K fit. m 
i&X'htiii. iBfe,42 1 oi)>i^M.rznm-Jj\^cr,'fyum 

7 -f >- 1 3 0 f}m-^^T^<X i> J; v^. 
[00 30] 7^yi30{4. |l3bS[2 1 0*»^>3te^^ 
5 TfctttcJ^ LT^^Tt /c{4(5{5'^m::gea$^^T I ^ 
rjjjf ^p^f J i(4^ >'A-7M 2 0*s3t!p|li*-<i,fflM 
■r-l.^. 7^yi 3 0<?)ffi[l 3 2;&iftffi^iatixffi<^ 
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[ 0 0 3 1 ] xT'DI^JlM 1 0 OtiE UV3t2 5 0 i: 

f T'u 2 3 o<7)3SLmM^mmLx. ^fyvzs o<?);^^ 

ji^-ri.tc;)TS>l.. tT'U 2 3 0{i:l 0 Om/s e c 
J3lT<^iS3$'^ij<7);&»4>. 1 0 OOOm/'s e cmK<?5lS 

[0032] 7^ 3 0<0^tto£:S-fnIO*§S:d 
(m) fcU y^yi30COmci:ntkm2Tli8 
m , mlSSSSra) (r ad/sec) 

vc = d/t=d/' (27r 

[0 0 34] i:^-r^k3i)i-C#l.. n = 8. d = 

0. 1 (m).&) = 250?r(rad/'sec) ( = 7 
500 rmp) vc{4, 1 OOm/se ck 

|5ait-r-§>C:i:35(*t'#l.. i^vT. n=100.d = 0. 1 
(m) . ft)=20 0 0?r ( r ad/s e c ) ( = 600 
00 r pm) t-tht. vc{4. 10 0 0 Om/s e c 
ti^c, vclJLh<7)i$S£?)ryU2 3 0t:raL.T 
ii, ^:^t{4l^*r^^Vi. xriJ2 3 0*i©C{t^*». 
®^Sm.*»{4, 04<O" through" fc" sto 



2 1 0 *>4><^ii^ r ( m ) ^i^faiKlX 0 , t ( s e" 

c) ^mmim-otztn. mA^z^-rm*). mmiim^ 
hh^m±.<r^-^.iy ^yisotmm-iXij-^h. mr> 

y ^y\3 0*i«lflJS iT-m^t ( s e c ) (42 jr/ 
(n<»)T"a$tl, ^(Tit^MZ^^A (m)<7)y^y 
1 3 0<7)H$^{t-&*»if d^-Tx^'J 2 3 0 

■g> *\ fe(t -I. I. . i o T . ■& r 

'JCDS^^Jgv c (m/s e c ) *4. 
[0033] 

[isci] 

/nw) =nda)/ (27t) 

P " T'*$tL-&M^<7) i d(,zy^yi3 oo^t&iEHlc 
T^rU 2 3 0*«iftX-rSr?'f 5^^^ (fiEffl) T^^S. 

S)Sy-'7"U2 3 0c7)^jK^v (m/sec) i: LJti: 

" s t op" iOffi*ic73:ttJg{4. dco/v (rad) 
T^^il^, 7-f>l 3 0<50raPB{42«r/n (rad) 

55:<o-c\ ^<7)t^(r>m^mR (%) \t^ixii>(n]^cxmt 

Zbti^X'^i>, 
[0 0 35] 
im.2] 



R= (dco/v) / (2 re/n) * 1 0 0 = nda>/ (2ffv) •10 0 



[0 0 3 6] -:>iOv>vctw 

S-S^-r. 5ti03lJ^{43* 1 08 
7-f XI 3 0lc^7^-l.5i^{4. 
^ft^{4^V\ tfL^^^^-l 
7 M 2 0 tifettfcOtll-mtC 

^»/Wb-r -s> i a t-e^ s rb o 

^7M 2 05:fifKS<3KWlJ: 



. S5tC|^^0^^7 
m/s e cXhhfzHb^ 
0. 0 03 3%T'II«6<J 
3 OOBtSSI^H'. i^-V 
J:"?, ^36^2 lO&r/ 

7^:^1 30$-^<. 



^±iif^i^ibi,zmwx'hh, u 2 3 oo^^atas- 

vmtts ^e9^<Ox7■';2 3 0$:5 0%HLI^:-C#^^ 

fi^cDT-'T'u 2 3om^mm±+^hhtmx.i>, ^cot 

mTiOPHS^SrSUg-rSCfcrxrUI^^^SO^ 

[0037] 
[^3] 



ndw/(27cvm) * 100^50 



[ 0 0 3 8 ] I13{4. m^Mi^tHzX S E U V3fcOffJffl 

milof^*:>, 7 >f y?^^S{4*:^r0T\ Evv^co^mt 

#itHt-r\ 7 >f >- (S3tgP) <7)7-'7 'J 

^Sfc^ffilOAS^d, jiitgpt=5rl.v+7hc7)^@2rr 



0 . i^^y htr-^ibfzy ^ y(7)^r X tLfcbt. 7 

T-#l.ffi«{4So{4. 
[00 39] 



So=^ (r 



2 



0 



) 



[004 0] x-m^ii^, -13. ^<7)s^mmmm±x' 
<ny <y<nm(ib^h<^^ifi<^/2 ( 7 -f y<oi3te:^ffii 

( o^^<7r/'2) hf-St. \^(r>yAyifim. 

7-< >oiftit§^xi>AS-cm»3. o~ 



( ri - ro ) d s i n <^cOffi2rBXI>, 7 ^-^E^^'n^fcib 

[004 1] 
[iiC53 
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Si= (n/2) (r,-ro) ds in<b 

[004 2] i^-v7hi:EUV3tfifiAi^^tC- [00.43] 

t. mm^mE (%> 

E= (1 - Si/So) * 10 0 

[0 0 4 4] km^tLh. mm^mEi:mz5o%pj± 

izLti^^yt^. E^SOb^'O. Z<7)^f^i>biz [00451 

(4), (5). (6) 3t^*M:^>icov^rsa-ri. mi] 

0^<i)^a r c s i n (tc (r 1+ r o) / (nd)) 



[0046] t^^, mtLX. n = 8. d = 0. 1 
(m).. r,=0. l (m). ro=0. 05(ni)i: 

Ltzb^. 0^3 6- b^i>, tfz. y^ymLt:m^ 

LT. n = l OOfcLJtri:^. 0^2. 7* fc^rO, 

[ 0 0 4 7 ] Sit. :$:miimii:^mm)m^d:mmiz^ 

[0 048] i^t, CKOr^Ji.lt-^^hV-XXStjS^ 

[0 0 4 9] ^3t¥^84 0{i, im^l$.y-8 
4 2 i: Kl^^2 5 5-8 4 4 t iftJ^I^B 5 7- 8 4 

etis.m?^m4 s ^-8 4 s ti!}-i^mm.^tv'<:^~>'^ 

BrS>l>, IBPiaNA{iO. 1~0. 2mST'S)^. 5 

[0 0 5 0] U^^fUXy'-i?824b^3i^^Xr—>' 

8 5 4{i. ifi/M^^ti:b0IJL7tajSJtr|Hl«BLT^dS-r 
^g|«2rto, dCT'. l/^^>'U8 2 0X{i'>xM8 5 

yl^8 2 OX^'^^x^'NS 5 0®t2fiie=Sr^ri6iS-Zi;-r§. 

[00 5 1 ] ^^^;W8 2 0{C{iBlfM«O^N'^->3&^'}^jS 
W-f-i5';PX-r->''8 2 4±01xf-^;Wf-A*'/^8 

^iW^aifS-to. x:^[6i. Y:s-i6i, z^rr^, 

8 2 0<5:)fi[S^46*^T'^.g.iaoc5r-5TV^^, i^^^yL- 
^-r->''8 2 4<7)fiiai;^^{i^— 9-'^^lttci 



[00 5 2] '>x>'N8 5 0«4, '>xv\f->r y^5'8 5 2lC 
<fcoT'>xVNX7^-i;^8 5 4t;«i^$ixS. 
--J834\iU^-^)VX^-V82 4bmkizy.-1j^\,:i 

[S], R-(f^m<r)^'o<^^m.-n\^i<zmMmm^i>tb. ^x. 

xx-i^8 5 4<mm.b^^il — If^^fft: ioTff- 

m^fi. ^cn^mzm-^^^ximb^mm^ixh . 

[00 53] r=7-{ }<yhl^W,±-^Jk830\,zX'yX\y 
i-^)V8 2 0t0fiai:S^5^^^8 4 OO^WttfOfita 
Ba^S. 3tlX'>x.'^8 5 Oc7)fi[Skgi^3fc^^8 4 0O3K 
coeaMiSA^ffSI $^1.. ^^^;L'820 <7)ikmmtf^ 
'>x>'n8 5 0CDBlfS<^{4at-— J; 3 tcl^f-^J'it'X 
■r-i^'8 2 4&tA'>x>'N:^-r~>'8 5 4<!Daai: ^iK35« 
ig^^ixl.. iJt, 7:r-;irX«i{lJjt^^8 3 2tcJ;o 

Tn?x.'N8 5 o®-ez:6-[6]o:7:j— ^x{aa3&«fti!i$ 
ti. ^a^^^x^-i^'8 5 4<DiiLmRi/nm^mm-r&:i 

blzJ:^X. S3e4'«^'>x>'NffiS-S3^3K^^84 0 

lcJ:I.Mmfi[atc«^-:>. 

[0054] '^x/'NS 5 0±-Cl EIOX^A' >'S3^i*^'$| 
iylb. ^3.^\X7'-i^8 5 4iiX. Yljl^tZX^'/T 

m)Lx}^<7)^^^mmMizif^mL. MU}y^^)v 

X7—=J8 2 4St/'^xV\X-r-i/8 5 4*iJ5^3t¥^ 

«o^4Nfg^tcit(?iJ L7ti$mtTX:fr[tntc|i|ffi^-r . 

[0055] ^cOi 3 ICbT, ^f-;?/W8 2 0«7)ffi>']N^ 
^ffi3&f?x^N8 5 0±tC^«t?t1fc®-C-?-iX'c.$-|3Hffl^ 

m-hb\'^ommm*)^M^fi^. (XT^-yr-ryn 

•X=Jf-r>') . <I0 LT^x/nS 5 0^ffi(Cl^f-i^yU8 

2 0<7)m'?-^^^~yt)m^^fii>, 

[00 56] tti. E\3M^/iXVli:rfmL^tlh<^ 

titimmizm^Lx\ ^fzmMi'^ts^'F^nm^'it^j:^ ^ 
^i6tc. E u vmHm-t?>^m'^^m^*^m^ftrz 

-:> X . ^m.'^mBn^^8 1 o^!g^3fc^i^ s 4 o o^t 

^^^';P8 2 0. '>x^N8 5 0^i:'{iXS^S 

8 6 0 izxtL(i>ixm^mimtz-tx 0 izmm^ti^ . 
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[00571 l2l6{A2|s|^Jfc:«-5 l^-i^'-r^XvjfeJ® 

n tfltl±t^^3bS 2 1 0 i: m3bS 2 2 0 SrlStt I. C i: 

miz-f-h't-mij^h 0 , ^ V 1 3 0£7)liic5fe*i«!ii7):R$ 

d (m) i:±^<m^t. *3t5 7-2 4 0SrSI$S'2. 

h'fyum^mi>yxj\^2 e oT^-y-y htt2 70^ 

[0058] mtmrncoyemmt. ^mm<r)i^i,zmM 

oTj> ^ z t" >i-if^<Dm^M/^zr V m^mm<^wm 
mx'h^, 4 1 oimnsMMx\ ^<7yji:^>-)v^-^a 
yfy^^ 2 oizmt. x>{ •y^4 3 0 i^y\,z-th 

il, x:^^'O->'>-44 0|*Ftcr7X'74 5 0**^ 
t. B\JY%2 5QifWtt^. ^iXtth\Z'f^^J2 

3 Oi)^^-thi3K fym^mmcTiy -f 1 3 0 At 

m«<7):7 ^ :x 1 3 0 A<o?^{4:7 ^ >- 1 3 0 fcJiM^ 
[0059] -r x^-^—i^'^rsSitcfi:, .rofBit^r^X 

[0060] 08{i:, -i^^ y h V-X^^jllSrfflV^/iro 

=sr s 7^ -f yMn^m.(nm.itmx'h 1. . r * 7" 

Xilg^TK (PXL) {±, nmg^<7)«CXi|SlS:ffl 

[ 0 0 6 1 ] ia8T-7 0 1 J43tiS^A' WN'ri^*^tC« 

/cnTi.^l>« 7 0 2^42|s:#:f-^'>'/^'THe5r2 0kPa 

h^n^m\,z-^^Lx\.-^h . 704\t^mK\ m 

1)^h<r)mjmi<r>B^^WS\LX\.^h> 

[0 0 6 2] 7 0 5\m!mx^^t^^-sm^tifzx.m 

7 0 6*«X*PXOajU^7 0 7 2rjliiiLT, aij;^-^' 
7 0 8tcAlt^iX, ^fir-fb^tt^XiglJi 
■rx^ :/if-rv- H 7 0 9 $*fC > 

7 1 OtcAltStl. U'>''Xb*iM7|i$ilJt'^j:>'N7 1 1 



[0063] rtJJf-i^ 5t Xia^3t-r'.t,3Kl!I*>'c>f 

•j^'mt. xi^BxoaiL^S:?f^< a^-rsoT. m 
siigMt^^tc^ y 1 3 0 ASr^rt&iBiftafw^^ 

■r S .1 i: TtV U SrSS^f^Jtr^l^-r S i: immX'h 
h.tnH. ^mmmcoy y 1 3 0 AiOJ^I^Ji:^ -f y 

[0064] m9mm 1 0 S:#B1LT. ±M.<^ 

•tt. 09(4. T^UX { I C^LS l^t^CO^mUfi^ 
>y7\ LCD, CCD^) COlg^5r^BJ-f-^7t*^<07a 
-^^-hT^S. HZTit. ^»f<£^>y7-<^^JgS:fia| 

icMHH-r-s. . 'y ri ( msssff) T{4-r^NM xcom 

3 Oi^'NJIBt) 'C{4i^U3y5:ifO*mS:fflv^T'^x 
VN^m-r-S. X-f--yr4 (i^x^N^'o-feX) {41irX^ 

i-p.-Ox^NilC^l^e?)!!!?^^-?^!^-^-!*. X7"-7r5 

(ffl;^i^i:-c) m^jimbmiti. XT--yr4tCct-5-cf^ 

^^ii;::'^' x^N^fflv^r^*^ >y r-ftr^XgT'fc 

x-yr6 (^) -c^. ^r-/r5X'i^ff^^tlfz^^ii^ 

Cld t/::Xg^igT^^i*:7-VN'-f^*J^L, ^ 

[00 6 5 ] HI 0{4. y^'r-/TA<r>-^:£.)\Tx3>zXcr> 
ifffl^7n-^-r-hT*>«.. Xx-yril (.mt) X 
{4'>x^N<0^®^i5^L§-fr'&, Xx-yn2 (CVD) 
•CI4, '^3^i\<rm^\,Zim^^Ji^^-ti>, X7"-y:7-13 

(B®^B!t) T-{4. »^^x/N±lC«|gS:^«^ri:'tc:J;^T 
WM-fh. Xx'y7-14 (-^^yfl-^ii^^i^) •C'{4':7x>'N 
tC-< Jj-y^fr*>atf.. Xx-yTl 5 (l^i^'Xh^ia) T 
{4'>x>'NtCJS3ia'J*^-r'S.; X-f .y7-16 (Sg3K) T' 
{4, ®3e^aitrJ;-DTVX^5'<7)tlI|f&yN-:5'->'S-'>x^N 
\.zm%'th, x^-/y'17 {Wk) ^'{4, ^TtL^f^x 
J-^trTmth. Xx>yri 8 (X-y^y^^) -eJ4. WSi 
l,ti V i^'x h^iai-f^gp^i-SrHil 0 ]RS . Xx -y ri 9 

(l^i/XbMM) T'{4. x>y^>-^*^S^T•^i:^■^ 
3t^i^'Xh5:BX'9l^<. Cix^^OX-r 'y7°Sri^0iILlT 
3 t:<fc o-O x^N±K#fiClfiI8&V'C:?->'*«?^B£§ 

[0066] 2|s:^MCajcogJt:^r^t cki^{f^S!*J; 0 t>l^ 

^iI{4<0T^^"'fx^^■r^c:^:*^-eg:s. i/::, m^m 

#IC(4, ^^^(;li^JScOSv^gtiBi:^^^NVUX|%5fei:<0 
[0067] i^Lh, *^BJO»* LV%|IM0IIS:SiBHL7^^ 
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[0 0 68] 

[01] EUVffi5l^S<^«|B&iaT«)S. 

[112 ] :^m^\,Z^h U-^-ryX'^^m.tfT'y' 

[03 ] nmStt-mtiS EUV3feofflffl?5!;^<7)fg# 

[ 06 ] if%m^zi^t v-^-r^x^^mm^zf 

[07] 3js:||BBtcfMSx:/y|^^McofilB&0TS> 

s. 

[08] ■if-mi^z^hira^i^^'f^^ismMmsn 



[09] 2|s:^Bjioll5tI^5rW.f l''r^'^''f;^S8Jt^ 
[010] 09tc^-rx-fV>.4<?5p«Ki:7a-f-^ 

[01 1 ] 

[01 2] 
[01 3] 

1 0 



y 'J |^^ScO}|tB&0T*^ . 

100 rry^s^s 

110 

120 >"v7h 

130 y^y 

1 3 2 ^mm 

210 

2 20 

2 30 x7"y 

80 6 r^Xv 

810 mm^m 

84 0 SU^3K^^ 



[02] 




350 



(a) 



(b) 
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132 




[114] 




701 



702 



TIM 



[119] 



[01 0] 





1 c^^^^ri) 















I 



-»i cvc 



<x5=-y:/i 4) 



|C>^y y:/l 6) 



(Xxy:/! 9) 
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[06] 



120 



130. 
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[117] 



410^ 




110 



[HI 11 



112] 



500 



^ 540 




520 



510 



620 
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